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(57) ABSTRACT 

To reduce the processing load Such as channel assignment 
and an authentication process in a plurality of radio base 
stations and communication terminals, and quickly and 
efficiently assign channels to the communication channels. 
The channel assigning method by a radio base station group, 
includes determining assignment of a communication chan 
nel between a communication terminal entering a radio area 
of the radio station group and all radio base stations within 
the radio station group by a base station in the radio base 
station group. Channel assigning information common to the 
radio base station group is updated as to the determined 
communication channel and a communication channel is 
assigned to the communication terminal with reference to 
the channel assigning information by each radio base station 
in the radio base station group other than the radio base 
station. 
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CHANNEL ASSIGNING METHOD AND SYSTEM 
FOR RADIO BASE STATION GROUP 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is related to and claims priority to 
Japanese Application No. 2005-356276 filed Dec. 9, 2005 in 
the Japanese Patent Office, the contents of which are incor 
porated by reference herein. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a channel assigning 
method by a radio base station group and a radio system and 
more specifically to a channel assigning method and a radio 
system for assigning, with a radio base station group formed 
of a plurality of radio base stations, a communication 
channel for a communication terminal which can realize 
communication in the infrastructure communication mode 
or ad-hoc communication mode while it is moving Such as 
a portable phone terminal, a PHS (Personal Handy Phone 
System) terminal, a portable personal computer, and a 
mobile communication apparatus or the like. 
0004 2. Description of the Related Art 
0005. In general, an ordinary wireless LAN system 
includes an infrastructure communication mode in which 
each portable station (personal computer or the like) is 
capable of carrying out communication via a fixed base 
station (radio access point) and an ad-hoc communication 
mode in which each station is capable of carrying out direct 
communication with another station within a short distance. 

0006. In the ordinary wireless LAN system, the infra 
structure communication mode and the ad-hoc communica 
tion mode are not aimed at carrying out communication 
while a communication terminal is moving at a high veloc 
ity. Sufficient discussion has not yet actually been conducted 
for realization of the infrastructure communication or the 
ad-hoc communication directed to a communication termi 
nal which is carrying out communication while it is moving 
at a high Velocity. 
0007 Prior art Japanese published patent application 
JP-A No. 2003-264565 describes an infrastructure type 
wireless LAN system for realizing roaming with a reduced 
number of scans in a terminal by statistically forecasting a 
roaming destination access point of the terminal on the basis 
of the roaming history for reduction in the scanning time. 
Moreover, Japanese published patent application JP-A No. 
1999-55318 describes a mobile terminal and a control 
method thereof in which the mobile terminal can connect the 
infrastructural network (infra NW), as the permanent net 
work and the ad-hoc network (ad-hoc NW) as the temporary 
network formed of only a plurality of terminals by moving 
between these networks. 

0008. In a conventional mobile radio system such as a 
portable phone, the processes for authenticating a commu 
nication terminal and assigning a channel have been con 
ducted each time a radio base station connected with a radio 
link changes as the communication terminal moves. How 
ever, when a setting interval of the radio base stations is 
rather short, the processes explained above must be con 
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ducted frequently for each radio base station. As a result, 
when the communication terminal moves at a particularly 
high velocity, the amount of processing required is beyond 
the capability of the mobile phone, resulting in the likeli 
hood of inaccurate communication by the communication 
terminal. In addition, when many communication terminals 
are connected to the radio base station within a short period 
of time, the base station is required to conduct these pro 
cesses at a high speed and thereby a problem as explained 
above may also arise. 

SUMMARY OF THE INVENTION 

0009. Therefore, in one aspect, the present invention 
provides a channel assigning method and a radio system 
with which processing load, such as a channel assignment 
and authentication process in a plurality of radio base 
stations, can be alleviated preferably even when a commu 
nication terminal is moving at a high Velocity. As a result, 
the channel can be assigned more efficiently to the terminal. 
In addition, high quality communication can be ensured 
even in the infrastructure communication mode or the ad 
hoc communication mode. 

0010. One aspect of the present invention utilizes a 
channel assigning method by a radio base station group, 
comprising determining assignment of a communication 
channel between a communication terminal entering a radio 
area of the radio base station group and radio base stations 
within the radio base station group by a base station in the 
radio base station group, updating channel assigning infor 
mation common to the radio base station group as to the 
determined communication channel, and assigning the 
determined communication channel to the communication 
terminal with reference to the channel assigning information 
for each radio base station in the radio base station group 
other than the base station. 

0011. In another aspect, the channel assigning method 
further comprises changing, by the base station, in accor 
dance with a moving Velocity of the entering communication 
terminal, whether the communication channel for the other 
radio base stations in the group is determined. 
0012. In another aspect, the channel assigning method 
further comprises authenticating the entering communica 
tion terminal by the base station, storing an authentication 
result in a common database in the radio base station group, 
and authenticating the communication terminal with refer 
ence to the stored authentication result by each radio base 
station in the radio base station group other than the base 
station. 

0013 In another aspect, the channel assigning method 
further comprises storing the channel assigning information 
in a common database in the radio base station group by the 
base station and assigning the communication channel to the 
communication terminal with reference to the channel 
assigning information of the common database by each radio 
base station in the radio base station group other than the 
base station. 

0014. In another aspect, the channel assigning method 
further comprises transmitting and receiving the channel 
assigning information among the other radio base stations in 
the radio base station group with a token-ring by the base 
station. 
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0015. In another aspect, the channel assigning method 
further comprises transmitting and receiving the channel 
assigning information with a common control channel used 
in common by the base station and the communication 
terminal. 

0016. In another aspect, the channel assigning method 
further comprises transmitting and receiving the channel 
assigning information with an individual control channel 
used individually in each radio base station of the radio base 
Station group. 
0017. In another aspect, the channel assigning method 
further comprises updating the channel assigning informa 
tion, when the base station assigns an idle communication 
channel to the communication terminal, by the base station 
which received a communication assigning request from the 
communication terminal and confirming that the communi 
cation channel is assigned to the communication terminal 
with reference to the updated channel assigning information 
by the communication terminal. 
0018. In another aspect, the channel assigning method 
further comprises transmitting information using an idle 
channel with reference to the channel assigning information 
by the communication terminal, updating the channel 
assigning information by assigning the idle channel to the 
communication terminal when the information transmitted 
with the idle channel is received normally by the radio base 
station and confirming that the communication channel is 
assigned to the communication terminal with reference to 
the updated channel assigning information by the commu 
nication terminal. 

0019. In another aspect, the channel assigning method 
further comprises instructing the communication terminal, 
by the base station, to transmit and receive information via 
a radio base station instead of transmission and reception of 
the information with an ad-hoc communication, transmitting 
the information to the base station with infrastructure com 
munication according to the instruction from the communi 
cation terminal and transmitting the information transmitted 
from the communication terminal with a broadcast trans 
mission to the other communication terminal in the infra 
structure communication from the base station. 

0020. In another aspect, the channel assigning method 
further comprises instructing the communication terminal, 
by the base station, to conduct transmission and reception of 
information with another communication terminal with an 
ad-hoc communication by a carrier sense multiple access/ 
collision avoidance (CSMA/CA) on the basis of time slots 
assigned in a time division multiple access (TDMA) frame, 
and assigning sequentially an idle time slot as a communi 
cation channel to the communication terminal in order that 
information is transmitted sequentially in assigned time slots 
in the TDMA frame. 

0021. In another aspect, the channel assigning method 
further comprises transmitting information by inserting a 
dummy signal into an idle time slot when the idle time slot 
is occurred between a plurality of assigned time slots. 
0022. In another aspect, the channel assigning method 
further comprises transmitting a dummy signal preceding a 
leading area of the TDMA frame. 
0023. Another aspect of the present invention utilizes a 
radio system formed by defining a plurality of radio base 
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stations as a radio base station group, the radio system 
comprising means for determining assignment of a commu 
nication channel between a communication terminal enter 
ing a radio area of the radio base station group and all radio 
base stations in the group, with a base station among the 
plurality of radio base stations, which received a first signal 
from the communication terminal within the radio base 
station group, means for updating a channel assigning infor 
mation of the radio base station group for the assigned 
communication channel by the base station, and means for 
assigning the communication channel with the communica 
tion terminal with reference to the channel assigning infor 
mation by each radio base station in the radio base station 
group other than the base station. 
0024. In another aspect, the radio system further com 
prises carrier synchronizing means for aligning a phase of 
each carrier among each radio base station in the radio base 
station group, whereby each radio base station generates the 
carriers synchronized with the carrier synchronizing means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIG. 1 is a diagram illustrating an example of 
channel assignment to a communication terminal by a base 
station group in accordance with the present invention. 
0026 FIGS. 2(a) and 2(b) are diagrams illustrating a 
practical example of channel format and assignment in each 
base station (AP) group. 
0027 FIG. 3 is a diagram illustrating a radio system 
including grouped base stations provided with a carrier 
synchronizing means. 
0028 FIG. 4 is a diagram illustrating a practical example 
of time division multiple access (TDMA) in the terminal 
to-terminal communication. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0029 FIG. 1 illustrates an example of communication 
channel assignment to a communication terminal by a radio 
base station group in accordance with one aspect of the 
present invention. In FIG. 1, 1-1 denotes a base station (AP: 
access point) group. AP1.1, AP1.2, AP1.3, AP14, AP1.5 
denote base stations. 1-2 denotes a base station (AP) group 
management network. 1-3 denotes a common database. In 
this specification, “radio base station', 'communication 
terminal and “communication channel may be abbreviated 
as required as “base station”, “terminal and “channel”. 
0030 (1) Channel Assignment and Continuous Channel 
Use 

0031 When a communication terminal carries out com 
munication with any of the grouped base stations by forming 
a base station group through connection of a plurality of base 
stations AP1.1, AP1.2, AP1.3, AP1.4, and AP1.5 to the base 
station (AP) group management network 1-2, an infrastruc 
ture communication channel assigned by any base station in 
the group is continuously used also for communications with 
the other base stations. 

0032 A practical example of an assignment of a com 
munication channel in accordance with one aspect of the 
present invention can be Suitably applied to a radio system 
which utilizes communication channels such as frequency 
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division multiplex channels or multiplex channels or the 
like, combining frequency division multiplexing and time 
division multiplexing (OFDMA: Orthogonal Frequency 
Division Multiple Access). As the frequency division mul 
tiplexing, orthogonal frequency division multiplexing 
(OFDM) can be used. Moreover, the communication chan 
nel used in the present invention can also be a communica 
tion channel in any direction of the uplink communication 
channel of the infrastructure communication channel (com 
munication to a base station from a terminal) and the 
downlink communication channel thereof (communication 
to a terminal from a base station). 
0033 FIG. 2 illustrates a practical example of channel 
format and assignment in each base station (AP) group. As 
illustrated in FIG. 2(a), the first base station (AP) group it 1 
is formed of eight base stations AP1.1, AP1.2. . . . , AP1.8. 
Moreover, as the channel used in each base station belonging 
to AP group #1, a multiplex channel combining frequency 
division multiplexing and time division multiplexing is 
used, as illustrated in FIG. 2(b). 
0034. In FIG. 2(b), frequency is graduated on the vertical 
axis, while time (time slot) is represented on the horizontal 
axis. In the example of FIG. 2(b), the channels of time slots 
T1, T2, T3, and T4 for the frequency F1 are assigned as 
downlink communication channels from the base stations 
AP1.1, AP1.2, AP1.3, and AP14. The channels of time slots 
T1, T2, T3, and T4 for the frequency F2 are assigned as 
downlink communication channels from the base stations 
AP1.5, AP1.6, AP1.7, and AP1.8. Moreover, the channels of 
time slots T1, T2, T3, and T4 for the frequency F3 are 
assigned as uplink channels to the base stations AP1.1, 
AP1.2, AP1.3, and AP1.4. The channels of time slots T1, T2, 
T3, and T4 for the frequency F4 are assigned as uplink 
channels to the base stations AP1.5, AP1.6, AP1.7 and 
AP1.8. If these time slots are further divided into a plurality 
of smaller time slots (indicated by a dotted line), the base 
station may assign any of these slots to a terminal. 
0035) In FIG. 2(b), three lines are used for description of 
the frequencies F1 to F4. Each line may indicate a sub 
carrier in the OFDMA and one channel may be realized with 
three sub-carriers in FIG. 2(b). The number of sub-carriers 
is not limited to three and the desired number of sub-carriers 
may also be used. 
0036) As a first method of assigning a communication 
channel, it is possible to introduce a method for assigning 
the same channel which a terminal can use for communi 
cations with any base station in the base station group. This 
method can be applied Suitably particularly for assignment 
of a communication channel to a terminal which is moving 
at high Velocity. 

0037 According to this assigning method, even when a 
terminal moves, a change of channel in the base station of 
the moving destination is not required. Moreover, the carrier 
synchronization setup process which is executed by the 
terminal for each base station when the base station changes 
is no longer required by applying a carrier synchronizing 
means which will be explained later to the base station in the 
Same group. 

0038. As a second method for assigning a communication 
channel, it is possible to use a method wherein one base 
station is capable of assigning at one time, a plurality of 
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channels to be used for communication with individual base 
stations of the base station group. This method is particularly 
Suitable for assigning a communication channel to a terminal 
which is moving at an intermediate Velocity. According to 
this method, even when the terminal moves, the channel 
assigning process is no longer required as long as the 
terminal moves around in an area covered by the base station 
group. However, the carrier synchronization setup process is 
required if the terminal Switches its base station, even 
though the terminal moves around in an area covered by the 
base station group. 
0039. In a third method for assigning a communication 
channel, it is possible to assign a channel to a terminal each 
time by an individual base station in the base station group 
when the terminal moves at a low velocity. In the case of the 
second assigning method explained above, since the plural 
ity of channels are assigned previously for communication 
with the base stations in the base station group, if the 
terminal changes its moving direction, Some of the previ 
ously assigned channels are invalidated. However, in this 
third assigning method, since the base station assigns only 
one communication channel each time when the terminal 
Switches its base station, invalidation of the communication 
channel is not occurred. Accordingly, the optimum commu 
nication channel assignment can be performed in accordance 
with the terminal moving velocity. In other words, the first 
method is applied when the terminal is moving at a high 
velocity, the second method is applied when the terminal is 
moving at an intermediate velocity, and the third method is 
applied when the terminal is moving at a low velocity. 
0040. In order to detect a terminal moving velocity, a 
terminal can be provided with a position measuring means 
such as a GPS (Global Positioning System) to calculate the 
moving Velocity of the terminal, based on the position 
information acquired with the position measuring means, 
and to transmit the moving velocity information at the time 
of requesting a channel assignment to the base station. 
0041 (2) Common Use of Channel Assigning Informa 
tion 

0042. The information (channel assigning information) 
regarding an assigning State of an infrastructure communi 
cation channel to each base station is shared in the base 
station group. The base stations in the group assigns the 
infrastructure communication channels on the basis of the 
shared-information. 

0043. The channel assigning information for an infra 
structure communication channel is formed of each of the 
following information: (i) channel identifying information 
(frequency, time slot number or the like), (ii) channel idle or 
busy information, and (iii) terminal information which is 
using a channel (terminal identifying information) when the 
channel is busy. 
0044) It is also possible to generate data combining the 
channel idle or busy information (ii) and terminal informa 
tion (iii) by storing the terminal identifying information (iii) 
as the channel idle or busy information (ii) when the channel 
is busy. 
0045. In order to share the channel assigning information, 

it is also possible to utilize following two methods: 
0046 (i) storing the channel assigning information to the 
common database 1-3 on the base station (AP) group 
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management network 1-2 and referring to the channel 
assigning information from each base station by making 
access to the common database 1-3, 
0047 (ii) transmitting and receiving the channel assign 
ing information in the token-ring system among the base 
stations in the same group. 
0.048 (3) Common Use of Authentication Information 
0049. The authentication process for a terminal which is 
required when it is connected to the base station in the group, 
is conducted by executing the authentication process only in 
the first base station of the group. The result of the authen 
tication process is stored in the common database 1-3 in the 
base station group as the authentication result information, 
together with the ID information of the relevant terminal. 
The authentication result information stored in the common 
database 1-3 is referred to by the other base stations in the 
base station group by using the terminal ID information. 
0050. Otherwise, the authentication information may be 
used in common by transmitting and receiving the authen 
tication result information among the base stations in the 
group in a token-ring system. Thus, a high speed authenti 
cation process can be realized by eliminating the authenti 
cation process if the terminal has been authenticated by one 
base station in the base station group. 
0051 (4) Carrier Synchronization 
0052 The phase of each carrier (carrier wave) can be 
controlled among the base stations by providing a carrier 
synchronizing unit as illustrated in FIG. 3, to the base station 
group. 

0053 When the carriers are synchronized among the base 
stations in the base station group with the carrier synchro 
nizing unit in the timing that the terminal establishes Syn 
chronization with the carrier (phase alignment of the radio 
wave to be used), signals may be transmitted and received 
quickly by once establishing synchronization between one 
base station in the base station group and the terminal, 
without establishment of synchronization by the terminal 
when it Switches base station in the same station group. 
0054 Particularly when one channel with which the 
terminal is capable of continuously using the same channel 
for communication with any base station in the same group, 
is assigned with the first method for channel assignment, the 
terminal station can communicate continuously on the same 
channel with the base station in the group under the condi 
tion that carrier synchronization is once established with the 
first base station, without establishment of synchronization 
with the other base stations. 

0055. In general, carrier synchronization is established 
with the apparatus in the receiving side. The terminal 
establishes carrier synchronization for the downlink com 
munication channel (channel transmitted from the base 
station). The base station establishes carrier synchronization 
for the uplink communication channel (channel transmitted 
from the terminal). 
0056. The synchronization establishment process for 
each base station can be eliminated by establishing carrier 
synchronization with a base station control apparatus for the 
communication with one base station, and utilizing the 
phase information of the uplink communication channel 
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obtained by Such carrier synchronization for communication 
with the other base station in the base station group. More 
over, in the uplink communication channel, the quality of the 
receiving signal can be improved by selecting, with the base 
station control apparatus, the best signal from the receiving 
signals or by combining the receiving signals received by a 
plurality of base stations. 
0057 (5) Common Control Channel 
0058 As an example of a common control channel 
structure, it is possible to set the channel of the time slots T1, 
T2, T3, and T4 of the frequencies Fc1, Fc2, and Fc3 as the 
common control channel as illustrated in FIG. 2(b). More 
over, it is also possible to use the other access system Such 
as CSMA/CA without division of the common control 
channels into a plurality of time slots. 
0059. The channel assigning information for infrastruc 
ture communication is transmitted with the common control 
channel. In the case where the carrier synchronizing unit is 
used, the base station control apparatus 1-4 generates and 
transmits the channel assigning information for the infra 
structure communication. When the carrier synchronizing 
unit 1-4 is not used, each base station periodically transmits 
the channel assigning information for infrastructure com 
munication. 

0060. The transmission timings are previously adjusted 
to eliminate overlapping thereof in the base stations of the 
same group, in order to protect the transmitted infrastructure 
communication channel assigning information from destruc 
tion due to collision with the transmitting signal from 
another base station or mobile terminal. Moreover, simul 
taneous transmissions of the base station and mobile termi 
nal are prevented by including the transmission period (or 
the next transmission time) in the transmitting information, 
and then transmitting the information on the common con 
trol channel from the terminal after reception of such 
information. 

0061 (6) Individual Control Channel 
0062. It is also possible to employ an embodiment, 
instead of the embodiment using the common control chan 
nel explained above, in which the individual control chan 
nels are provided for each base station belonging to the radio 
system in which the radio base stations are grouped. In this 
case the infrastructure channel assigning information is 
transmitted with the individual control channels. 

0063. When a carrier synchronizing unit is used, the base 
station control apparatus 1-4 generates and transmits the 
infrastructure communication channel assigning informa 
tion on the individual control channel. Meanwhile, when the 
carrier synchronizing unit is not provided, each base station 
periodically transmits the infrastructure communication 
channel assigning information. A mobile terminal receives 
all individual control channels. 

0064 (a) First Embodiment of Channel Assigning in 
Infrastructure Communication 

0065. When a mobile terminal enters in an area covered 
by a new base station group, it requests channel assignment 
of the infrastructure communication using the common 
control channel. A base station having received this request 
assigns an infrastructure communication channel in the idle 
condition to the mobile terminal. In this timing, the infra 
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structure communication channel assigning information is 
updated. The mobile terminal confirms the channel infor 
mation assigned to it by referring to the infrastructure 
communication channel assigning information on the com 
mon control channel as a result of the channel assignment. 
0.066 When each base station uses the individual control 
channel, the terminal requests, with the similar method, 
assignment of the infrastructure communication channel by 
using the individual control channel having the highest 
received signal quality when it enters an area covered by a 
new base station group. A base station having received this 
assignment request, assigns the infrastructure communica 
tion channel in the idle condition to the mobile terminal. In 
this timing, the infrastructure communication channel 
assigning information is updated. The terminal confirms the 
channel assigned to itself with reference to the infrastructure 
channel assigning information transmitted via the individual 
control channel as the channel assignment result informa 
tion. 

0067. When the terminal requests release of the infra 
structure communication channel with the method similar to 
that for requesting channel assignment, one base station 
receives the request and releases the infrastructure commu 
nication channel. Alternatively, when a base station has 
detected that the assigned infrastructure communication 
channel is never used for a constant period, this base station 
can release the infrastructure communication channel forc 
ibly by setting the channel to the idle condition. 
0068 (b) Second Embodiment for Assigning Infrastruc 
ture Communication Channel 

0069. The terminal receives the infrastructure communi 
cation channel assigning information on the common control 
channel, searches for an idle channel by referring to the 
infrastructure communication channel assigning informa 
tion, and transmits information by using the same idle 
channel when such idle channel is detected. 

0070 The base station assigns, when another terminal is 
not transmitting information by using the idle channel, the 
idle channel to the terminal which has transmitted the 
information by using Such an idle channel. In this timing, 
Such an idle channel is set to the busy channel and the 
infrastructure communication channel assigning informa 
tion is updated. The terminal confirms the result of channel 
assigning by referring to the infrastructure communication 
channel assigning information transmitted via the common 
control channel and recognizes, when it’s terminal identi 
fying information is written in the user information of the 
channel used for transmission by it’s terminal. Such channel 
as the channel assigned to it's terminal. 
0071. When a plurality of terminals have transmitted 
information using the same idle channel, the transmitted 
information pieces collide with each other and thereby the 
information cannot be received normally by the base station. 
In this case, the base station does not assign such channel to 
the terminals. When the terminal confirms, after transmis 
sion of information by using the idle channel, that the 
channel is not assigned to it’s terminal by referring to the 
infrastructure communication channel assigning informa 
tion, the terminal waits for a random period of time and then 
tries transmission of information by using the other idle 
channel. 
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0072 The uplink communication channel of infrastruc 
ture communication can be assigned with the method 
explained above. However, when the terminal requests the 
downlink communication channel, it describes that it also 
requests the downlink channel to the header at the time of 
transmitting the information by using the uplink idle chan 
nel. The base station reads the description in the header and 
assigns the downlink communication channel. Or, it is also 
possible that the downlink communication channel is 
requested by using the common control channel or indi 
vidual control channel as in the case of the first embodiment 
explained above. 
0073 (C) Embodiment for Terminal-to-Terminal Com 
munication Via the Base Station 

0074 This embodiment realizes communications among 
the mobile terminals via the base station when the terminals 
have moved to the area near the base station to enable 
communication therewith, under the conditions that these 
are conducting direct communications (ad-hoc communica 
tions) because these are separated far from the base station 
and are thereby disabled in communication therewith. 
0075. This embodiment can be suitably applied, for 
example, in the following case. That is, when the mobile 
terminals of a plurality of vehicles are making direct com 
munication (ad-hoc communication) while the vehicles are 
moving, if a taller large-size vehicle interrupts communica 
tion between these vehicles, the radio wave transmitted and 
received between the communicating vehicles is shielded 
with the taller large-size vehicle, disabling Such normal 
direct communication (ad-hoc communication). However, 
since the base station is installed in a much higher area than 
the mobile terminals, communication is not interfered by the 
taller large-size vehicle, and the quality of terminal-to 
terminal communication can be improved by realizing the 
terminal-to-terminal communication via the base station. 

0076 Moreover, as a practical example of communica 
tion contents, the terminals communicate their position 
information to detect the positions of other terminals 
through the broadcast communication among the terminals. 
In this case, if the base station is not in the vicinity, each 
terminal broadcasts the position information of its own 
terminal obtained with a position measuring means such as 
a GPS (Global Positioning System) to ambient terminals by 
using an ad-hoc communication channel. 
0077. When a terminal is in an area near the base station, 
the base station requests each terminal to notify the position 
information thereof in order to detect the position at the base 
station side, and then broadcasts to all terminals the position 
information. The base station instructs each terminal to 
make communication via the base station by using a com 
mon control channel or an individual control channel, in 
addition to the infrastructure communication channel 
assigning information. In this case, the base station also 
notifies the address thereofas the destination of information 
and the broadcast channel identifying information thereof. 
0078. The channel required for communications between 
the base station and each terminal can be obtained with the 
first and second embodiments for assigning the infrastruc 
ture communication channel explained above. The terminal 
transmits, to the base station, the information which has 
been transmitted to the broadcast address with the ad-hoc 
communication channel by using the infrastructure commu 
nication channel. 
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0079 The base station conducts broadcast transmission 
of the information received from the terminal with the 
broadcast channel. In order to make it easier for the base 
station to detect the information for the broadcast transmis 
sion on the broadcast channel, the terminal transmits the 
header with the addition of a mark indicating the informa 
tion to be broadcasted at the time of transmitting the above 
information. 

0080 When the carrier synchronizing means of the radio 
system including the base station group is provided, it can be 
realized, for example, by a ROF (Radio On Fiber) technique, 
the information transmitted to the terminal is generated with 
the base station control apparatus 1-4 located in the higher 
hierarchy of the carrier synchronizing means, and this infor 
mation is transmitted to the terminal through all base sta 
tions in the group. When the carrier synchronizing means is 
provided, the process explained above is never executed 
with the base station, but with the base station control 
apparatus 1-4 or the like located in the higher hierarchy of 
the carrier synchronizing means. All terminals receive the 
broadcast channel but since only the information of the 
terminals existing in the periphery of a particular terminal is 
often considered as the information to be processed among 
the information received with the broadcast channel, the 
terminal selects and processes the information related to its 
own terminal. 

0081. In addition, the terminal can easily select informa 
tion related to its own terminal by transmitting, from each 
base station, after removing the information unrelated to its 
terminal from the information transmitted to all base stations 
in the group from the base station control apparatus 1-4 with 
a filter provided in each base station. However, the base 
station is requested to recognize the channel used for trans 
mitting the information related to its own base station. In 
addition, the terminal selects and processes the information 
of the terminals located in the area within the predetermined 
distance on the basis of the position information of its own 
terminal measured with the position measuring means. 

0082 (d) Embodiment for TDMA of Terminal-to-Termi 
nal Communication in the Base Station Area 

0083. This embodiment is applied to the case where the 
terminals are conducting communication with the time divi 
sion multiple access (TDMA) in the base station area when 
the terminals which have conducted communication with the 
carrier sense multiple access with collision avoidance 
(CSMA/CA) in the area separated far from the base station, 
has entered the base station area. 

0084. The terminal issues a request for channel assign 
ment with a similar method for infrastructure communica 
tion channel assignment for assignment of the uplink chan 
nel of ad-hoc communication channel or the downlink 
channel thereof. A base station which has received this 
request, assigns the uplink channel or downlink channel of 
ad-hoc communication in the idle state. The uplink channel 
or downlink channel of the ad-hoc communication channel 
can also be assigned with a similar method for infrastructure 
communication channel assignment. 

0085. When communications are executed with time 
division multiple access (TDMA), the ad-hoc communica 
tion channel is divided into TDMA frames in the base station 
area. Moreover, the TDMA frame is divided into time slots, 
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and the base station sequentially assigns the idle time slots 
in order that information is transmitted consecutively trans 
mitted in the assigned time slots within the TDMA frame. 
0086) The instruction for TDMA is added to the channel 
assignment information of infrastructure communication 
and it is instructed to make terminal-to-terminal communi 
cation in the base station area with the time division multiple 
access (TDMA) by the common control channel or indi 
vidual control channel. As the time slot (namely, channel) 
assigning method, assignment can be performed with a 
method similar to the first or second embodiment for infra 
structure communication channel assignment explained 
above. 

0087 FIG. 4 illustrates practical examples of TDMA for 
the terminal-to-terminal communications. FIG. 4(a) indi 
cates a profile of communication with the random access 
system Such as the carrier sense multiple access/collision 
avoidance (CSMA/CA) among the terminals. The terminal 
senses that the transmitting signal carrier is not transmitted 
from the other terminals and then transmits the data signals 
S1, S2. However, in some cases, a plurality of terminals 
respectively sense that the carrier is not transmitted, and 
simultaneously transmit the data S3 and S4, resulting in a 
collision of transmissions. 

0088. In order to avoid collision of transmissions as 
explained above between the terminal communicating with 
CSMA/CA in the area near the base station area and the 
terminal communicating with TDMA in the area within the 
base station area, the ad-hoc communication channel is 
divided into time slots in the TDMA frame in the base 
station area as illustrated in FIG. 4(b). The base station 
sequentially assigns the idle time slots to continuously 
transmit the assigned time slots T1, T2, T3, T4... within the 
TDMA frame. Thereby, the ad-hoc communication channels 
can be effectively allocated on the time axis without gap, and 
collision with the signals transmitted by the CSMA/CA 
system can be reduced. 

0089) However, if the time slot T3 is released, resulting 
in the non-signal state as illustrated in FIG. 4(c), even when 
the idle time slots are assigned sequentially to continuously 
transmit the assigned time slots T1, T2, T3, T4, . . . , it is 
considered that the next assigned time slot T4 is broken 
through collision with the transmitting signal S5 by the 
CSMA/CA from the terminal in the area near the base station 
area. In this case, the terminal or the base station transmits 
the dummy signal D1 to the time slot T3 preceding the 
assigned time slot T4. 

0090 Moreover, the rear part of the TDMA frame is 
defined as a non-assigned area and the transmitting signals 
S6, S7 by the CSMA/CA from the terminal in the area near 
the base station area are transmitted with this non-assigned 
area as illustrated, for example, in FIG. 4(d). The transmit 
ting signal S6 illustrated in FIG. 4 does not collide with the 
assigned time slots T1, T2, and T3, but the signal S7 
transmitted in the area near the end of the TDMA frame 
collides with the assigned time slot T1. Therefore, collision 
at the leading area of the TDMA frame can be avoided by 
transmitting the dummy signal D2 to the area preceding the 
leading area of the TDMA frame. 
0091. The dummy signal from the base station is trans 
mitted to protect the leading time slot of the assigned time 
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slot group from destruction when an idle time slot is 
generated among a plurality of assigned time slots. The 
dummy signal from the terminal is transmitted when the 
information is not transmitted with the assigned time slot. 
When the carrier synchronizing means is provided at the 
time of transmitting the dummy signal from the base station, 
it is also possible to transmit the dummy signal from the base 
station control apparatus. Moreover, when the carrier Syn 
chronizing means is not provided, all base stations may 
transmit the dummy signal. 
0092. In addition, it is also possible to transmit the 
dummy signal within the respective time domains in charge 
from each base station by assigning each time slot in the 
TDMA frame to each base station of the group. Moreover, 
it is possible for a certain representative base station to 
always transmit the dummy signal or for the representative 
base station determined in every time period to transmit the 
dummy signal. 

0093. According to the embodiments, the channel assign 
ing process and the authenticating process can be conducted 
quickly by determining at a time, in one radio base station 
in the group of radio base stations, the communication 
channels to be assigned in the other radio base station in the 
same group and also by conducting the authentication pro 
cess on the basis of the authentication result in one radio 
base station. Moreover, the channel can be assigned effi 
ciently, without any invalid channel assignment, by chang 
ing whether the communication channel assignment is deter 
mined at a particular time or not in accordance with the 
moving Velocity of the communication terminal. 
What is claimed is: 

1. A channel assigning method by a radio base station 
group, comprising: 

determining assignment of a communication channel 
between a communication terminal entering a radio 
area of the radio base station group and radio base 
stations within the radio base station group, by a base 
station in the radio base station group; 

updating channel assigning information common to the 
radio base station group as to the determined commu 
nication channel; and 

assigning the determined communication channel to the 
communication terminal with reference to the channel 
assigning information for each radio base station in the 
radio base station group other than the base station. 

2. The channel assigning method according to claim 1, 
further comprising changing, by the base station, in accor 
dance with a moving Velocity of the entering communication 
terminal, whether the communication channel for the other 
radio base stations in the group is determined. 

3. The channel assigning method according to claim 1, 
further comprising: 

authenticating the entering communication terminal by 
the base station, 

storing an authentication result in a common database in 
the radio base station group; and 

authenticating the communication terminal with reference 
to the stored authentication result by each radio base 
station in the radio base station group other than the 
base station. 
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4. The channel assigning method according to claim 1, 
further comprising: 

storing the channel assigning information in a common 
database in the radio base station group by the base 
station; and 

assigning the communication channel to the communica 
tion terminal with reference to the channel assigning 
information of the common database by each radio base 
station in the radio base station group other than the 
base station. 

5. The channel assigning method according to claim 1, 
further comprising transmitting and receiving the channel 
assigning information among the other radio base stations in 
the radio base station group with a token-ring by the base 
station. 

6. The channel assigning method according claim 1, 
further comprising transmitting and receiving the channel 
assigning information with a common control channel used 
in common by the base station and the communication 
terminal. 

7. The channel assigning method according to claim 1, 
further comprising transmitting and receiving the channel 
assigning information with an individual control channel 
used individually in each radio base station of the radio base 
Station group. 

8. The channel assigning method according to claim 1, 
further comprising: 

updating the channel assigning information, when the 
base station assigns an idle communication channel to 
the communication terminal, by the base station which 
received a communication assigning request from the 
communication terminal; and 

confirming that the communication channel is assigned to 
the communication terminal with reference to the 
updated channel assigning information by the commu 
nication terminal. 

9. The channel assigning method according to claim 1, 
further comprising: 

transmitting information using an idle channel with ref 
erence to the channel assigning information by the 
communication terminal; 

updating the channel assigning information by assigning 
the idle channel to the communication terminal when 
the information transmitted with the idle channel is 
received normally by the radio base station; and 

confirming that the communication channel is assigned to 
the communication terminal with reference to the 
updated channel assigning information by the commu 
nication terminal. 

10. The channel assigning method according to claim 1, 
further comprising: 

instructing the communication terminal, by the base sta 
tion, to transmit and receive information via a radio 
base station instead of transmission and reception of the 
information with an ad-hoc communication; 

transmitting the information to the radio base station with 
infrastructure communication according to the instruc 
tion from the communication terminal; and 
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transmitting the information transmitted from the com 
munication terminal with a broadcast transmission to 
the other communication terminal in the infrastructure 
communication from the radio base station. 

11. The channel assigning method according to claim 1, 
further comprising: 

instructing the communication terminal, by the base sta 
tion, to conduct transmission and reception of infor 
mation with another communication terminal with an 
ad-hoc communication by a carrier sense multiple 
access/collision avoidance (CSMA/CA) on the basis of 
time slots assigned in a time division multiple access 
(TDMA) frame; and 

assigning sequentially an idle time slot as a communica 
tion channel to the communication terminal in order 
that information is transmitted consecutively in the 
assigned time slots in the TDMA frame. 

12. The channel assigning method according to claim 11, 
further comprising transmitting information by inserting a 
dummy signal into an idle time slot when the idle time slot 
is occurred between a plurality of assigned time slots. 

13. The channel assigning method according to claim 11, 
further comprising transmitting a dummy signal preceding a 
leading area of the TDMA frame. 
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14. A radio system formed by defining a plurality of radio 
base stations as a radio base station group, the radio system 
comprising: 
means for determining assignment of communication 

channel between a communication terminal entering a 
radio area of the radio base station group and all radio 
base stations in the group, with a base station among 
the plurality of radio base stations, which received a 
first signal from the communication terminal within the 
radio base station group; 

means for updating a channel assigning information of the 
radio base station group for the assigned communica 
tion channel by the base station; and 

means for assigning the communication channel with the 
communication terminal with reference to the channel 
assigning information by each radio base station in the 
radio base station group other than the base station. 

15. The radio system according to claim 14, further 
comprising carrier synchronizing means for aligning a phase 
of each carrier among each radio base station in the radio 
base station group, whereby each radio base station gener 
ates the carriers synchronized with the carrier synchronizing 
CaS. 


